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FOREWORD 
Coal is a very important natural resource of Iowa. It is known 
to underlie an area of approximately twenty thousand square 
miles within the state, and it occurs at sufficiently shallow depths 
beneath the smfacc to permit mining without great difficulty. 
The quantit) of coal in Iowa has been estimated to be nearly 
thirty billion tons, an ammmt which at rhe present annual 1·ate 
of production should last more than twenty-five hundred years. 
Information with regard to the coal of Iowa has been published 
in several of th<' volume>; of the Iowa Geological SurYey. Yolume 
II of the reports ol' the Hm·,·ey appeared in 1894. This report on 
coal was supenwded b~· a more compreh ensive report, Volume 
XL~, distributed to the people of the state in 1908. In this re-
port the distribution, the geological relationslrips, the character-
istics of the t•oal lwcls, I he chemical composition and othrr fea-
t nres of 1 he con ls were discus"Nl. Proximate analyses of s ixtee n 
Iowa coals wrrc p;iven, incltHling a sta tement of the m ethods used 
in making l he nnnlys<'s, aucl a discussion of th e ph:-siral and 
chemicrll propet·ti<'~ of' the coals from the industrial standpoint. 
l{,ecC'uU~· it ha~ sC'ctmd tlc~it·ablc to give further study to thc 
coals of the state, particularly with reference to their chemical 
properli l's. Bnmplcs \\'l'rc collected carefully hy Dr. James H. 
Ll'es. Assistant HUttc OC'ologist, in accordance with thl' most 
modC'rn nwthocls now Jwiltg nsl'd for sampUng coals for ch<>mical 
anal~·sis. Tht•S(' (•oals have be!'U studied by Dr. n. L. Olin and his 
assistants in the laboratory of the D epartment of Chemical En-
gineering of the rni,•ersil;\ of Iowa. The methods of analysis 
cmplo~·ed WC'l'C the standa t·d method:s adopted by the .American 
Society for TPstiug ::\Intcrials. 
The rC'sults of the inYcstigations of Doctor Olin and his eo-
\YOrkers arC' hcrC'wit h nHHlC' aYaila ble to all persons i11terest ed in 
the chC'mical qualities of the coals of the state. In comparing 
these analysrs with the analyses of Iowa coals published else-
\\'here it must h<' kept clearly in mind that the values of analys<'s 
mus t hr .inrlgrcl in r <'IHtion to whether or not the samples analyzed 
were collected in snch ways as to represent the average of the 
coal being mined, and whclhe1· or not tbc most modern scientific 
m<>thods were empl oyed in ascertaining the ch emical character-
istics of each of th<' <~On>;titutents of lhe coal. 
Rcspe<·t fully submit ted, 
G. F. lLw, State Geologist. 
AXALYSES 0~' IOWA COALS 5 
In Table r are given the names and locatiom> of the mines covered in 
this report. Although in a general way It inctuues lhe most important 
coal producing areas of lhe stale and possibly most of the larger mines 
it i!' nevertheless Incomplete and data on other coals will be collected 
as opportunity o!Iers. 
Geograpbical positions of the mine:; inclmlccl In this survey are shown 
In Plate I. 
Table 1. Xan~c.~ allfl Lfi<·ation of Mine.~ .<;amplea 
No. 
- 1-Des :Uoines Ice & Fuel Co., De ~lolncs, Polk Co. 
:-!-Bennett Bros. Coal Co., Min{> :-<o. 2. Des ~tolnes, Polk Co. 
:l-ELOnom:r Coal Co .. Des ~toines, Polk Co. 
4-Des Moines Coal Co .. :\line No. 4, Des Molner:~, Polk Co. 
&-Urbandale Coal Co .• Des ::\lolues, Polk Co. 
6-Beck Coal & ::\lining Co .. De::~ ::\1oines, t•otk Co 
7-Shuler Co.:tl Co., Waukee, r>allas Co. 
8-Gibson Co:ll Co., Rider, Polk Co. 
9-Great Western Coal Co., Orlllia, Warren Co. 
1 IJ Ind'an \'alley Gloss Coal C'o., lhll'llord, \\'arr·en l'o 
11-Norwood White Coal Co., No. 8, Henolcl, Pollt Co. 
12-Norwood White Coal Co., No. 7. :\1orun, Dallas Co. 
13-Scaudia Coal Co., No. 4, ~Iu1h'id, Boone Co. 
14-Scandia Coat Co .• No. 6, Madrid, Boone Co. 
l!'i D.lllas Prodn ts Co .. GrHnger. Dnll;u l'o. 
16-Benson Coal Co .• No. 1, Boone, Boone ('o. 
l'i'-Boone Coal Co., No. l, Boone. Boone Co. 
18- ntd Kin~ Coal Cu. Cl'nlerlill<', ,\ppannu·l• ('o. 
19-Center Coal Co., Centerville. App:moose Co. 
2()-Superior Coal Co., No. 19, Bucknell, :\lonroc Co. 
21-Pershing Coal Co., No. 12, Pershing, ::\Inrion Co. 
22-Numa Coal Co., Numa, Appanoose Co. 
23-Appanoose Co. Coal Co .• Centerville. Appanoose Co. 
U-Armstrong Coal Co., Cincinnati. Appnnoosc Co. 
25-Iowa Block Coal Co .• Exline, Appanoose Co. 
26--Violet Valley Coal Co .. Seymour, Wayne Co. 
27-central Iowa Fuel Co., No. 5, Wllllam~on, Lucas Co. 
28-central Iowa Fuel Co., No. 4. Williamson, Lucas Co. 
29-Red Rock Coal Co., ::\letcher, :\!arion Co. 
30-Consolidated Indiana Coal Co., No. 2, ::\letcher, Marlon Co. 
31-Liberty Coal Co., No. 3, Mystic. Appanoose Co. 
32-Pearson Coal Co., JS'o. 2, Clarinda, Page Co. 
33-New Market Coal Co., New Market, Taylor Co. 
34-John G. Henton Mine, R. F. D. No. 1, Carbon, Adams Co. 
35--Rutb Coal Co .. Carbon, Adams Co. 
36-0skaloosa Coal & Mining Co., Oskaloosa, Mahaska Co. 
In presenting Table II, which gives analytical data on the so·called "as 
received" basis, we wish first to call attention to the moisture content 
column. .As explained above. in collecting the sample the water in tbe 
coal is carefully conserved so that It may be measured in the laboratory, 
but it should be clearly understood t11at in no wise does this figure repre-
sent the moisture percentage of the coal delivered to the consumer after 
having been in contact with drying air for days or weeks while In transit 
or storage. The actual moisture \'alue of a coal at a given time is of 
course dependent upon the humidity of the air and upon tbe time of ex-
posure to it. It is clifficull therefore to eHlim<tte how much moisture 
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these coals would contain under marketing conditions, but it is safe to say 
that the percentages are vastly lower than t.hose given for mine condi-
turns:- With lower Lotal moisture values the percentage contents of the 
other constituents. and also the thermal values, increase in proportion. 
No. Moisture 
1. 16.0 
2. 16.8 
3. 15.9 
4. 13.8 
5. 14.2 
6. 16.7 
7. 14.2 
8. 13.7 
9. 13.1 
10. 14.1; 
11. 13.6 
12. 16.9 
13. 14.9 
14. 16.1 
15. 16.2 
16. 20.9 
17. 19.7 
18. 18.1 
19. 18.0 
20. 14.8 
21. 17.1 
22. 17.6 
23. 15.3 
2<1. 13.4 
25. 14.9 
26. 16.7 
27. 15.8 
28. 1!l.8 
29. 18.5< 
30. 18.(i 
31. 15.6 
32. 18.4 
33. 20.2 
34. 21.1 
35 20.() 
36. 18.1 
:.\1ean 16.6 
Table II, Re.~ults of Anal1/ses ot Iowa Ooa7s 
As REc.EIV£1) 
Ash Volatile Fixed carbon 
8.7 
14.6 
9.2 
16.9 
13.0 
15.5 
12.7 
6.5 
14.6 
lO.G 
14.6 
12.3 
10.3 
12.5 
14.0 
8.5 
9.3 
8.6 
6.5 
9.8 
9.4 
11.0 
12.2 
10.3 
9.7 
8.3 
14.0 
12.8 
10.4 
9.2 
11.0 
13.7 
!a.3 
9.9 
12.3 
10.0 
lLl 
37.3 
35.0 
37.1 
34.3 
36.3 
33.0 
34.7 
39.5 
35.4 
391 
36.8 
33.9 
36.9 
36.9 
34.5 
33.8 
36.3 
33.9 
35.7 
35.0 
34.9 
36.7 
34.6 
3!\ 6 
36.3 
34.1 
33.6 
32.7 
32.11 
31.9 
35.2 
35.3 
:J~LG 
32.9 
33.0 
33.6 
35.0 
37.9 
33.7 
37.7 
34.9 
36.5 
34 7 
38.3 
40.3 
36.8 
25.-T 
35.0 
36.9 
37.8 
35.5 
35.3 
36.7 
34.7 
39.4 
39.7 
40.4 
38.6 
34.7 
37.9 
40.7 
39.1 
40.8 
36.5 
34.6 
38'.5 
40.2 
:38.2 
32.6 
32.9 
:~6.1 
34.1 
38.4 
3'i.O 
Thermal values 
(B. t. u.) 
10,820 
9,190 
10,530 
9,040 
10,220 
9,ti60 
10,450 
11,450 
10,210 
10.8':10 
10,050 
9,920 
10,450 
10,050 
9,690 
9,430 
9,740 
10,050 
10,430 
10,700 
10,490 
9,880 
9,960 
10,490 
10,750 
10,350 
9,!j50 
9,460 
10,000 
10,030 
9,800 
9,440 
9,080 
9,280 
9,270 
10,610 
10.040 
Sulfur 
5.3 
5.8 
5.0 
5.6 
5.2 
3.8 
3.9 
3.7 
6.3 
4.8 
5.2 
3.1 
3.5 
4.1 
3.8 
4.0 
4.8 
3.7 
2.7 
2.1 
3.5 
4.5 
3.9 
49 
3.4 
3.9 
5.3 
2.0 
2.6 
2.6 
3.3 
3.4 
5.5 
3.5 
3.1 
2.0 
3.9 
Table IV, in 1\hicil the results of the preceding table are calculaterl to 
the dry basis, needs no comment except. perhaps in explanation ol the 
term "uult coal." This in brief is a hypothetical material intended to 
represent the pure or actual coal substance calcuL1ted from analytical 
data arter taking into consideration correctiOns for moisture and ash. 
As developed hy Parr the formula is 
22 
Unit coal=1.00- (W+1.08 A+-SJ 
40 
where W, A and S are total water. ash as weighed aud sulfur respectively. 
This "unit coal" value which represents lhe decomposition residue of 
ANALYSES OF IOWA COALS 7 
a flora characteristic o! a given period and region should, if the history 
of lhe seam formation is normal, be fairly constant for that given seam. 
This has proved to be the case particularly where the coal measures are 
of compm·atively large area, as in Illinois. A tabulation of unit coal 
values o1 the three beds represented in this study (see tabulation by Lees 
in the following paper) shows rather wide variation and it is evident 
that calculaleu heating values of a sample h·om the given bed, based on 
average unit coal value for that bed, would not be highly accurate. The 
mean values of the figures in question BJ'e given In the following table. 
Table III, .J verage Unit aoaz Values of Iowa Coal Be<ls 
Lower Cherokee bed ...... . ................................. 14,671 B.t.u. 
Mystic bed ... . ................ . ........................... 14,345 B.t.u. 
Nodaway bed .. . ..................... .. .. . ................. 14,365 B.t.u. 
Tnble IV, Res1tlt.~ ot Analyses of [(Jica C'oals 
Drn: B..l.SrS 
Thermal Values Unit 
~o. Ash Volatile Fixed Carbon (B.t.u.) Sulfur Coal 
1. 10.4 44.5 45.4 12,900 6.3 15,110 
z. 17.4 42.1 40.5 11,050 7.0 14,290 
3. 11.0 44.2 44.9 12,550 5.9 14,730 
4. 19.6 39.8 40.6 10,600 6.5 13,950 
5. 15.2 42.3 42.5 11,910 6.1 14,760 
6. 18.6 39.7 41.7 11,600 4.6 14,970 
7. 14.8 40.5 44.7 12,200 4.6 14,960 
8. 7.5 45.8 46.7 13,260 4.3 14,830 
9. 16.8 40.8 42.4 11,750 7.3 15,100 
10. 12.4 45.8 41.8 12,620 5.6 15,110 
11. 16.9 42.6 40.5 11,630 6.0 14,850 
12. 14.8 40.8' 44.4 11,940 3.7 14,560 
13. 12.1 43.4 44.5 12,300 4.1 14,550 
14. 14.7 43.5 41.8 11,840 4.8 l4,530 
15. 16.7 41.2 42.1 11,560 u 14,550 
16. 10.8 42.8 46.4 11,950 5.1 13,990 
17. 11.6 45.2 43.2 12,130 6.0 14,430 
18. 10.5 41.4 48.1 12,270 4.& 14,270 
19. 7.9 43.6 48.5 12,730 3.3 14,210 
20. 11.5 41.1 47.4 12,550 2.5 14,550 
21. 11.3 42.1 46.6 12,650 4.2 14,800 
22. 13.3 44.6 42.1 11,990 5.5 14,520 
23. 14.4 40.9 44..7 11,750 4.7 14,3M 
24. 11.9 tl.2 46.9 12,120 5.6 14,430 
25. 11.5 42.6 45.9 12,630 4.0 14,790 
26. 9.9 40.7 49.4 12,420 4.7 14,330 
27. 16.6 39.9 43.5 11,810 6.3 15,020 
28. 15.9 40.6 43.5 11,810 2.5 14,510 
29. 12.8' 39.9 47.3 12,260 :u 14,510 
30. 11.3 39.1 49.6 12,330 3.2 14,330 
31. 13.0 41.7 45.3 11,620 4.0 13,870 
32. 16.7 43.2 40.1 11,560 4.2 14,500 
33. 16.7 42.0 41.3 11,380 7.0 14,570 
34. 12.6 41.6 46.9 11,760 4.5 14,000 
35. 15.5 41.6 42.9 11,680 3.9 14,390 
36. 12.2 40.9 46.9 12,960 2.4 15,140 
Mea.n 13.6 42.0 44.4 12,045 4.8 14,555 
Plale II gives a graphical analysis of all the preceding data wherein 
thermal values are plotted as ordinates against the number of min"" 
from whir.h samples having these thermal values were obtained. 
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It is interesting to compare the results of this and of Hixson's survey 
with those of a similar one from an adjoining state. From a list com-
Piled by Parr from Bull. No. 29, Illinois State Geological Survey, which 
gives figures on 36 samples o! coal from 29 different counties, we have 
calculated the illinois data gh•en In the table below. 
Table T'. Comparative Data on lotca and IUlnofs Coah 
lllEA." VALUES (DRY BASIS) 
Iowa (36 samples) 
Iowa (16 samples) 
Ullnois (36 samples) 
Volatile 
matter 
42.0 
40.1 
37.3 
Ash 
13.6 
13.7 
11.0 
Sulfur 
4.8 
4.9 
3.7 
Thermal value 
12,046 B.t.u. 
12,662 B.t.u. (HLxson) 
12,725 B.t.u. 
Total moisture contents on the wet basis were for the Iowa and illinois 
coals 13.6, 16.1 and 12.4 respectively, It may be seen, therefore, that so 
far as proximate analyses can be relied upon to distinguish them, the 
difference is much less than is often popularly supposed . 
Fusion TcmperatlD'CS of Iowa Coal .tlsh 
Because of the important bearing ash fusion temperatures have on 
the formation of slag and clinker in the coal furnace a systematic study 
was made of this phase ot the problem. 
The samples teated were from the coals described above. Quantities ot 
the coal, 60 to 100 grams in weight, were ground to 60 mesh and burned 
in a gas fired mume furnace. The ash was ground in an agate mortar 
ancl agaln heated to 1600°F. in a stream ot oxygen to iusure the highest 
oxidation ot all the mineral constituents. The finished material was 
then !asbioued Into small cones and heated in a special gas fired fur-
nace under reducing conditions up to the softening points of the asb. 
Temperatures were measured by means of an optical pyrometer ot mod-
ern design. 
Table l"l. Meltmg Potnts of Iotcn Coal Ash Degrees Fahnmheit 
Numbers refer to samples as listed in Table I. Tests made with a 
,;tandard gas furnace under reducing conditions and temperatures were 
measured with au F. and F. optical pyrometer. 
~umber 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
IS 
16 
17 
18 
Temperature 
2063 
1981 
1940 
2036 
1936 
2063 
1947 
2033 
2025 
2193 
2177 
2192 
1960 
2353 
2005 
2037 
1889 
1980 
Number 
I:l 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
30 
31 
32 
33 
34 
36 
36 
Temperature 
2023 
2168 
1937 
1930 
2000 
1930 
1998" 
1946 
1946 
2066 
2000 
1957 
2148 
2263 
2237 
2238 
1986 
2040 
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A final word may be said concerning the comparison of the values Ob· 
tained in this work with those based on the analysis or the same, or 
similar coals made at other laboratories. 
As we have already- ex-plained, all sampling for these studies was made 
by a member o! the Geological Survey acting of course as an unbiased 
referee. The method used is both the most fair and lhe most severe, 
inasmuch as it provides for the inclusion of impurities in llleir pmper 
proportions and precludes the possibility or either premeditated or un-
conscious "handpicking", which is a major factor in vitiating results. 
It follows, therefore, that comparisons between our figures and others 
can be made fairly, only when all are reduced to a common standard of 
sampling, analysis and calculation. 
DESORIPTION OF MINES SAMPLED 
JA~lES H. LEES 
The samples of coal herein discussed were collected in the early parl 
of 1928 bY the method approved by the U. S. Bureau of Mines. A fresh 
working !ace was cleaned and a cut was made from roof to floor about 
four inches wide and two inches deep. Bony or py-ritic bands over one-
fourth inch thick were rejected. The coal fell on a canvas cloth and was 
b1·oken into small fragments, mixed and quartered and alternate quarters 
were rejected until about a gallon remained. This was put in a tin can 
with a tight cover which was further sealed with friction tape. The 
sample was mailed to the chemical laboratory at Iowa City. 
Samples numbered 1 to 17, 20, 21, 27 to 30, 36 are from various horizons 
in the Lower Cherokee sub-stage, the lowest member of the Des ~Ioines 
series. Samples 18, 19, 22 to 26, 31 are from the coal called by Bain the 
Mystic bed, which is now classified as Upper Cherokee. Samples 32 to 
35 come from the Nodaway seam of the Shawnee stage of the Missouri 
series. All of these formations belong in the Pennsylvanian system of 
strata. 
Notes on Mines Sampled 
SamJJle Numtbe1· 1, Oolle<:ted Febntm·y 4 
Operator, Des Moines Ice and Fuel Co., Des Moines. Mine located 
near SW. cor. sec. 26, T. 79, R. 23, Delaware Tp., Polk Co. Top of 
shaft about 850 feet abo\•e sea level, shaft 120 feet deep. Sample taken 
[rom 9th SW. entry, room 3. Coal 3 feet, 9 inches thick, ranges from 2 
feet, 10 inches to 4 feet, 6 inches thick. No bony coal ot· pyrite bands. 
Some streaks of pyrite fill cracks. Roof is black shale with some lloulders. 
Fireclay underlies the coal. 
Sample Nmnbcr 2, OoUeotecl January ;:W 
Operator, Bennett Bros. Coal Co., Des Moines. Mine No. 2. Mine lo-
cated near SE. cor. SW. 14 sec. 17, T. 78, R. 24, Des Moines Tp., Polk 
Co. Top of shaft about 900 feet above sea level. Shaft 212 feet deep to 
top of coal. Sample taken from 3d A entry, about 2,100 feet from shaft. 
Coal 4 feet, 6 inches thick. Has 4 inch sulphur band about two feet 
from lop. Coal lies unevenly, hills are as much as 42 feet above swamps. 
Coal li% to 7 fe~t lhi<'k in swamps. Mine opened in 1916. 
t> 
1 
l 
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SanJ,LJ7e N1w1,be1· J, Collected. Fe1wua1·y 15 
Operator, Economy Coal Co., Des Moines. Mine No. 1; located in SE. 
~ NW. l!J sec. 5-, T. 78, .R. 23, Lee Tp., Polk Co. Altitude top of shaft 
800 feet. Depth of shaft 145 feet. Sample taken from 3d north entry, 
about 2,000 feet nort.h of shaft. Coal 3 feet, 5 inches thick. No pyrite 
bands and no bony coal; one inch to three inches of cannel coal at top 
of bed. The l'OOf is "slate", about 16 feet thick aod the bottom is shale, 
locally sandy. Another bed Lies 7 to 20 feet above this one, but it has 
heen wot•ked out here. 
S®nple N1t1nber 4. Oollectecl Jamtary 26 
Operator, Des Moines Coal Co., Des Moines. Mine No. 4; located near 
NW. cor. NE. l,4 sec. 19, T. 78, R. 24, Des Moines Tp., Polk Co. Alti-
tude top or shaft about 840 feet. Depth of shart 175 feet. Sampled al 
face of back east entry, about 1,8'00 reet from shaft. Coal 5 feet, 10 inches 
thlck where sampled, with one inch pyrite band two feet from top. No 
other impurities. 
Sanwle iV1tn~bet 5, Oollectecl Ma1·o1t 17 
Operator, Urbandale Coal Co., Des Moines. Mine located near SW. 
cor. SE. % sec. 26, T. 79, R. 25, Walnut Tp., Pol1t Co. Altitude top ot' 
shaft 850 feet. Deplh of shaft 175 feet. Sample taken from 3d entry 
south off main west entry. Coal is 22 inches tltick above an 8-inch band 
of bony coal, then 34 inches below; a total of 4 feet, 8 inches of workable 
coal. There are no other impure bands. Roof is shale, floor is bard 
sandy shale for two feet. then sandstone. From 250 to 300 tons of coal 
i!\ raised daily. The mine was opened 10 years ago. 
Sa?nple N1unber 6, OoZlectecl Mat·ch 30 
Operatot·, Beck Coal and Mining Co., Des Moines. Mine is in SE. cor. 
.l\"E. ~ sec. 24, T. 79, R. 25, Webster Tp., Polk Co. Altitude of shaft 940 
feet; depth of shaft 190 feet. Sample taken from 14th south enh·y. Coal 
50 inches thick. Roof shale, floor fireclay. Holst 360 to 450 tons daily. 
Mine opened July, 1921. Sampled in 1921 for ash and sulphur determina-
tions (Iowa ~ol. Survey, Vol. XXXI, pp. 157-165). 
SamtJle Nzmtber 7, Collectec~ A.prll 4 
Operator, Shuler Coal Co., Des Moines. Mine in SW. 14 sec. 23, T. 79, 
R. 26, Walnut Tp., Dallas Co .• 2 miles east, 1 mile north of Waukee. Alti-
tude top of shaft about 1.000 feet; depth of shaft 387 feet. :\line sampled 
in room 6, NE .• 1st El .• 11th S. entry, about one-half mile from shaft. 
Coal 4 feet, 10 inches lhick, about the average of the mine. A two inch 
pyrite band lies about 18 inches from the top; no other impurities. The 
roof is black clay shale, lhe floor "false bottom", four inches, then coal 
and shale, then fireclay. Mine hoists about 900 tons daily. Opened In 
1921. 
.sample N1tn~ber 8, Oollectea March SO 
Operato1·, Gibson Coal Co., Des Moines. Mine in NE. co1·. NW. 1,{ sec. 
21, T. 79, R. 25, at Rider, Webster Tp., Polk Co. Top of shaft 970 feet 
a hove sea; depth of shaft 330 feet. Coal sampled from 8th west entry, 
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northeast course. about 2,500 feet from shaft; here 62 inches thick. No 
pyrite bands or balls, only usual fllms of selenite. Roof is bony shale; 
floor, 6 inches blackjack, then shale. 
~n llt/Jlc Szunber 9, Collected. April 4 
Operator, Great Western Coal Co., Des :Uoines. :\line in SW. % sec. 4, 
T. 77, R. 25, near Orillla, Linn Tp .. Warren Co. Altitude at shart 960 
feet; depth or :shaft 312 feet. Sample taken from face of main west 
entry, 3,000 feet in from shaft, about 350 feet below top of shaft. Co:tl Is 
here 3 feet. 10 inches thick, about average from mine. ~o pyrite or dirt 
bands. Root is black shale, floor sandy shale. l'line was opened In April, 
1923; hoists 900 to 1,000 tons per day. 
Sample Number 10, Collectecl Jfarch 30, 1929 
Operator, Indian Valley Gloss Coal Co., Des 1/loines. Mine located in 
center or NW. lJi NW. 1.1 sec. 17. T. 77, R. 22, near Hartford, Rlcbund 
Tp., Warren Co. Altitude top of shaft 850 feet; depth or sha!t 85 feet to 
top or coal. Took samples Crom main west entry, 3d southwest entry, 
1st northwest entry, 2d northwest entry. Coal about 4 feet thick; in 
places a one inch pyrite ball{l one root above base. The bed worked Is 
the "2d vein;" 1st vein is abou L 6 inches thick. Below t11e bed worked 
are 5 beds wilhlu 150 feet. Mine opened In 1922. 
·"allt)Jle Xumbe1· 11, Collected. A1n·il 18 
Operator, Norwood-White Coal Co., Des 1-1oines. ll!ine No. 8; located 
In NW. 1ft SW. 1 ~ sec. 27, T. 80, R. 25, near Herrold, Jefferson Tp., Polk 
Co. Shaft top Is 890 feet above sea level; shaft 210 teet deep. Sample 
taken from main east entry on north side, about 2,300 feet in. Coal is 
3 feet, 8 Inches thick. Its average thickness; has no Important pyrite 
bands or other Impurities. A two-foot bed lies 18 to 22 feet above the 
one being mined. Steep local dips, up to 20 degrees. "!\Une hoists about 
500 tons per day. 
~aiii/Jie XLwtber 12. Collectecl April 19 
Operator, Norwood-White Coal Co., Des ~olnes. ~fine No. 7; located 
in NW. ~·, NW. 1 '1 sec. 29, T. 81, R. 26, at :\loran, Des 1\loines Tp., Dallas 
Co. Shaft mouth 890 feet above sea; shaft 285 feet deep. Sample taken 
!rom face of main east entry, about 1% miles southeast of shaft. Coal 
6 feet thick as mined, in addition to 18 to 24 inches left as roof. No 
dirt or pyrite bands. Coal lies in long narrow basin extending northwest 
to southeast. Where prospected this valley lies 630 to 670 feet above sea, 
with thicker coal In lower parts. Mine began hoisting in 1919; hoists 
aboul 500 tons daily. Sampled in 1921 for ash and sulphur determinations 
(Io-wa Geol. Survey, vol. XXXI, pp. 157·165). 
San~ple Nu11tbet· 13, Collected APt'il t3 
Operator, Scandia Coal Co., Des Moines. l\1ine No. 4; located In SE. 
~ sec. 36, T. 82, R. 26. a mile south of Madrid, Douglas Tp., Boone Co. 
Altitude of mouth of shaft 1,020 feet; depth of shaft 306 feet. s~mple 
from room 4 on 3d B entry, about 1:X, miles southeast of shaft and 50 
feet lower than shaft bottom. Coal is here 4 feet, 1 inch thick, averages 
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3 feet. 10 Inches; bas no pyrite o1· dirt bands. Shaft reaches to upper 
vein. 3 feet to 3 feet, 8 inche~ thick, which has been nearly worked out. 
From this bed a so slope reaches the lower bed, which is being worked 
\line opened in 1917; holst!! 1,300 to 1,500 tons daily. Roor is black shale. 
.<;am!Jle 1\'umbel' f..(, ('ollectrrl .J.pl'il .M 
Operator. Scandia Coal Co., Des ~Ioine!l. ~line No. 6; located In XE. 
1 1 SW. ~l sec. 29. T. 82, R. 25, near :\latlt'ld, Garden Tp., Boone Co. Alti· 
tude of shaft top about 1,00:> teet; depth or sllart 340 feet. Took sample 
from face of lOth south entry, 2,000 !eet southeast or shaft; thickness oC 
coal. 4 feet, 7 Inches. Thickness ranges up to 6 feet, 8 inches. Xo pyrite 
or dirt bands. Bed is fairly level. :'.line opened 1!121; hoists 550 tons 
1la!ly. Sampled in 1921 ror ash and sulphur determinations (Iowa Geol. 
Survey, vol. XXXT, pp. 157-166). 
,<:amJ)le Nmn!Je1· 1.;, Collectecl AJH'il 21 
Operator, Dallas Products Co., Des Moines. Mine located in SW. 14 
~E. 1~ sec. 26, T. 81, R. 26, near Grnnger, Des Moines Tp., Polk Co. Alti· 
tude of shaft 1,000 feet; depth 340 feet. Slmple taken from 13th east 
entry. about 1111 miles from shaft. Coal was here 4 feet 3 inches thick; 
averages about I feel; has some undulations, ranges up to 4 feet, 10 
inches in swamps and thins to 3 reel on hllls. No pyrite or rock bands. 
1-fine opened in 1915. hoists about 450 tons per day. 
Samr>le Nnmbc'l' t£/, Collected April 28 
Operator. Benson Coal Co., Boone. ~fine No. 1; located in SW. 14 SW. 
1, sec. 20, T. 84, R. 26, at Boone. Des Moines Tp., Boone Co. Altitude 
of shaft, about 1,100 feet; depth 235 feet. Sample taken from 1st west 
entry, on south side of mine, 400 feet from shaft. Coal Is 3 feet thick, 
has one inch pyrite band <tbout 10 Inches from bottom. A cap rock 3 to 
18 Inches thick overlies the coal and above it is g to 10 Inches of poor 
coal. i\fine opened July, 1926; hoists about 150 tons daily; operates 
1ongwall system. 
Sample Nttmber 17, Collected .April 28 
Operator, Boone Coal Co., Inc., Boone. :\line No. 1; located in NE. ~ 
l;ec. 30, T. 84, R. 2G, at Boone, Des Moines Tp., Boone Co. Altitude of 
shaft 1,100 feet; depth 250 feet. Took sample from longwall face oft 3d 
north entry, about 2.000 feet east of shaft. Coal 3 feet, 7 inches thick; 
averages about 2 feet 8 Inches; other beds similar to those in Benson 
mine. An irregular bed of coal 20 to 48 Inches thick lies one to five feet 
below the one being worked. The Intermediate layer is in places shale, 
elsewhere sandstone. Mine opened in 1911; hoists up to 300 tons daily. 
Sample Nmnber 18, Collected June lZ 
Operator, Old King Coal Co., Centerville. Mine In NW. % sec. 33, T. 
69, 1l. 18, near Centerville, Bellalr Tp., Appa.noose Co. Altitude of shaft 
1.000 feet; depth 120 feet. Sample taken from main south entry about 
200 feet in. Coal 35 inches thick, with 3 Inch clay band in middle. Roof 
is black slate, about a fool, then an Inch or so of clay, then "cap rock" 
of limestone. Floor Is fireclay, about a foot, then limestone below. Mine 
opened in 1927; hoists about 50 tons .per day. 
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~Iines of the Centerville distxicl all wo1·k in the same bed of coal, most 
of them by longwall system. The median dirt. band is everywhere pres-
ent. A lhree·eighths inch pyrite band is common in the lower coal about 
8 inches below the clay band. Exceptionally a one-eighth inch pyrite 
band is found about t.he middle of the upper coal. Roof and floor condi-
tions everywhe1·e are quite similar. 
!:;ample z..~tonber 19, (Jollcctec/ June 1J 
Operator, Center Coal Co., Centel'Ville. l\1lne located in NE. cor. sec. 
12, T. 68, R. 18, two miles south of Centerville court house. Altitude of 
top 1,000 feet; deplh of sbaft 132 feel. Sampled from face of lst north 
entry off east entry, about 1,000 feet from shaft. Mine in operation 24 
years; hoists 200 tons per day. 
,<;am.]lle N·un~ber .?0, (Jollectcd June 11 
Operator, Superior Coal Co., Gillespie, lllinois. Mine No. 19; located 
iu :-..rw. ~i SW'. lr.i sec. 8, T. 72, R. 19, at Bucknell, Wayne Tp., Monroe 
Co. Elevation shaft top 820 feet; depth of shaft 133 [eet. Took sample · 
from 8th north entry off main west entry. Coal 6 feet, 6 lnches thick, 
no rock or pyrite, averages 6 feet over the mine, thickens locally to 13 
feet. Above coal is a few inches of rather dirty coal, then gray shale. 
F loor is "false bottom", 6 inches, then fireclay. Mine hoists 1,660 tons 
per day, 
sornple Ntwtbe1· ~1. Collected Jume 11 
Operator, Pershing Coal Co., Des Moines. Mine No. 12; located in 
NW. v.~ sec. 36, T. 75, R. 19, at Pershing, Knoxville Tp., Marion Co. Alti-
tude of shaft top 900 feet; depth of shaft 191 feet. Took sample from 11th 
not·thwest entry. Coal is here 6 feet thick, has a few pyrite nodules, 
otherwise clean. Has 4 inches blackjack at top, left. for roof; then gray 
shale. .At the bottom of coal is 3 inches dirty coal, then fireclay. Mine 
opened 1911; hoists about 1,000 tons per day. 
,<sample N1,moer 2.?. (Jollectecl Jmte 12 
Operator, Numa Coal Co., Numa. Mine located in NW. 1,4 SW. 1,4 sec. 
17, T. 68, R. 19, one mile east of Numa, Bellair Tp., Appanoose Co. Alti-
tude of shaft 1,030 feet, depth 155 feet. Sample taken from face of main 
north enn·y, 1.600 feet from shaft. Coal 29 inches thick. Mine operated 
5 years; hoists 300 tons per day. 
SrJmplc Nt,m'ber ZS, Collected. Jwte l.J 
Operator, A11panoose County Coal Co., Centerville. :\line located in 
SE. !,'. SW. la sec. 21, T. 69, R. 18, three miles west of Centerville. .Alti-
tude of shaft 1,020 feet; depth 120 feet. Took sample from face of 4th 
right entry on north side, about 600 feet in. Coal 33 inches thick. Mine 
opened 1917; hoists 250 tons per day. ' 
SomJJle ]\'umber 24, Oollectect June J,J 
Operator, Armstrong Coal Co., Kansas City. Mine No. 1; located in 
NW. 1ft sec. 9, 'r. 67, R. 18', one mile from Cincinnati, P leasant Tp., Appa-
noose Co. Allltude of shaft 1,035 feet; depth of shaft 132 feet. Took 
5ample from 3cl room on entry sicle. 2fl south entry o!I west entry. 1,900 
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• teet from shafL Coal is 32 inches thick; worked 1·oom and pillar system. 
:\1lne opened 22 years, now hoisting 60 tons per day, capacity 200 tons 
per day. 
.<Jcwtple Ntwtber 25, (Jollectccl Jtwe 13 
Operatm·, Iowa Block Coal Co., Exline. Mine located in NE. % sec. 
32, T. 68, R. 17, at E.xline, Caldwell Tp., Appanoose Co. Altitude of shaft 
1,010 feet; depth of shaft 150 feet. Took sample from 6th room off 2d 
south entry off 1st west entry on south side of mine, about 2,500 feet in. 
Coal ls 34 Inches thick; in addition to main clay band has local bands an 
inch or so thick. :rune operating 2! years, capacily 300 tons per day. 
Rumple ::.vtonlier Jo, Collecterl June J.f 
Otlet·ator, Violet Valley Coal Co., Seymorn·. Mine located in SE. -'li 
sec. l, T. 68, R. 20, 3 miles NEJ. Seymour, Walnut Tp., Wayne Co. Alti-
tude or shaft 1,000 feet. depth of shaft 150 reet to coal. Sampled mine al 
face of south entry off main east entry, 450 reel in. Coal 29 inches thick, 
conditions similar to those near Centerville. Rarely roof slate and clod 
are absent and limestone cap rock rests directly on coal. Fireclay thinner 
than near Centerville. Has a few pyrite lenses in upper coal but no 
regular bands as farthe1· east. Mine operated since 1922, ca1>acity 60 tons 
rlaily. 
Santl>le N~ttii-1Jer Zi', Oollecte<l June fJ 
Operator, Central Iowa Fuel Co., Des Moines. 1\line No. 5; located hl 
::-\\\' vr SW. 1/~ sec. 1, T. 72, R. 21, 3 miles SE. WilliaJnson, Lincoln Tp., 
Lucas Co. Altitude sharl mouth 940 feet; depth of shaft 186 feet. Took 
r>ample from 1st west entry off main south entry, about 600 feet [rom 
shaft. Coal 4 feet, 8 inches thick; no pyrite seams of importance: some 
boulders of limestone present in coal. 1\line operated since 1927. 
San~ple N~wLber 28, (Jollecte(l J1me 9 
Opera lor, Central Towa Fuel Co., Des Moines. Mine No. 4; located in 
::->W. \t sec. 2-l, T. 73, R. 21. 3 miles NE. Williamson, English Tp., Lucas 
Co. Elevation shaft mouth 1,004 reet; rlepth of shart 281l feet: altitude 
or coal 718 feet. Took sample from back south, 12th east, :1d south entry, 
3,000 feel in. Coal is 4 feet, 5 inches thick; a few limestone boulrlers 
in some places, rolls considerably; rooC and floot· gray slate. Mine hoists 
1.300 tons per day. 
Sample N1,mber 29, (Jol1ectecl June fJ 
Operator, Red Rock Coal Co .. Des Moines. ).fine No. 1; located in :-rw. 
1 1 sec. 14. T. 75, R. 21, at Melcher, Dallas Tp., Mar'on Co. Altitude shaft 
940 feet; depth of shaft 285 feet. Took sample from room 1, main north 
entry. 13th east entry. about ll~ n1Ues in. Coal -1 feet, 7 inches thick; no 
PYI'ite bands; rolls a good deal, about 40 feet cigher where sampled than 
at bottom. Roof black shale: floor shale or sandstone. :\Hue opened 11 
years. capacity 850 tons per day. 
Sample N1tmber 30. Col1ectel/ Jut1e 8 
Operator, Consolidated lndiana Coal Co., Ohlcago. 1\'line No. l; located 
in N'W. 1;. see. 10. T. i5. R. 21, one mile west of Melcl1er, Dallas Tp., 
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11arion Co. Altitude top of shaft 940 feet; depth of shaft 256 feet. Took 
sample from 8th north entry on west side. about two-thirds mlle in. 
Coal 5 feet, G inches thick, with about 2 inches fine-grained cannel-like 
coal and one or two pyrite bands up to an inch in thickness. Roof i!< 
black slate, floor sandstone. Coal Is quite level but thins locally to a 
fool or less. :\line opened 5 years previously, hoists 1,500 tons per day. 
Sample Sun~ber Jl, Collected June n 
Operator, Liberty Coal Co., )tystlc. :\line ~o. 3; located in NE. ~J sec. 
16, T. 69, R. 18, about a mile east or Mystic, Walnut Tp., Appanoo~e Co. 
Slope mine: altitude at mouth S90 feet, altitude of face 860 feet. Took 
sample from longwall fare on lsi road off lsi right entry o1I lsi left entry, 
l,GoO feet ln . Coal 35 Inches thick. Mine operated 10 years. output 150 
tons I)Cr day. 
Sant}>lc Xltlll ber .12. Collected July 28 
0J>crator, Pearson Coal Co., Clarinda. Mine No. 2; locaiccl in SE. 1 1 
sec. 2, T. Gg, H. 37. a mile west or Clarinda, Harlan Tp., Page Co. Altllude 
or shaft mouth 1,080 teet; depth of shaft 159 feet. Sample taken from 
longwall race ln 2d room oiT main west entry, 250 reet front ::;hail. Coal 
is 15 inches lhlc\(, splits into three layers-top 4 inches, middle 5 inches. 
bottom 4 to G inches; no clay in partings; very little pyTite in coal. Top 
is mo~tiy "bastard rock," clayey, hard, gray. F1oor is gray shale. Mine 
operated !! years. hoists 50 tons per day in summer. 
:sumplc 1<. umber J.l, Collected J?tly 27 
Operator, ~ew :\Iarket Coal Co., New Market. i\line No. 2; located in 
SE. 1 1 sec. 32, T. G9, R. 35, at Xew :\larket, Dallas Tp., Taylor Co. Elent· 
llon shaft mouth 1.200 reel; depth of shaft 210 feet. Took sample from 
longwail face on main north entry, about 600 feet in. Coal averages lS 
inches in thickness; SI>lils into two seams-upper 10 inches, lower 8 
inchef<, no clly band between; a few thin pyrite streaks, a few masse~ 
in bottom. otherwi~e coal is clean. Roof is slate 1 to 3 feet thick, then 
limestone above. Floor is fireclay with streaks of sandstone. About 
2 feet is taken up. :\line operated since Xovember, 1924; hoists 60 to 
SO tons per day. 
Sample l\'mnbcr 3 s. Collected Jttly iJO 
Operator, John G. Henton, Carbon, R. F. D. :\line located in NE. 1 1 
sec. 25, T. 73. R. 35, Lincoln Tp., Adams Co. Altitude shaft about 1,200 
feet; shaft 90 teet deep. Tool( sample !rom southwest face, about 400 
feet from bottom. Coal averages 18 inches, spl1ls in three layers-top 
4 inches, lower two 7 inches; has a little pyrite in streaks and balls, 
otherwise clean. Mined longwall. Roof, shale and bastard 4 to 30 
iLches then limestone cap rock; fioor, fine, smooth gray shale. Mine 
opened 1911, takes out 10 to 16 tons daily in summer. 
Sample N1t-mber 35, Collected July )313 
Operator, Ruth Coal Co., Carbon. Mine located in center SE. ~~ sec. 
2, T. 72, R. 35, a mile NW. Carbon. Douglas Tp., Adams Co. Altitude or 
shaft 1,090 feet; depth of shaft 57 feet. Took sample [rom race of long· 
wall at end or west entry, 60 feet in. Coal is 18 inches thick. top layer 
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4 to 6 inches thick, lower about 12 inches; no pyrite, coal very clean. 
Roof and floor similar to those In other mines In the Nodaway bed. Mine 
opened spring of 1928, hoists 16 tons In summer. 
.<;ample ltumbcr ,'jti, Collectctl SctJtCIItber 10 
Operator, Oskaloosa Coal & ~lining Co., Oskaloosa. Mine ~o. 1; located 
in :-."E. ~. SE. 1 1 sec. 12, T. 75. R. 16, at north city limits of Oskaloosa, 
~ahaska Co. Slope mine, altitude of top about 820 feet, bottom of slope 
780 feet. Took sample from room otr 1st east entry, about 300 feet in 
from mouth of slope. Coal is here 47 Inches thick. ranges up to 4 feet. 
8 inches in hollows; clean, no pyrite bands, an occasional boulder. Roof 
gray shale, 2 to 4 inches shoddy above coal; floor fireclay, with a local 
"false bottom" of shale a few inches th!Cl{, Mine opened January, 1927, 
hoists 50 to 70 tons daily. 
Geograph ic Distribution of 8ant(>les 
In the following table the mines which were sampled a1·e arranged 
geographically !rom uort h to south so that the analyses of coals from 
tlilferent districts and [rom different beds can be more readily com-
pared. The mines in the Mysllc (or Centerville) bed are arranged from 
east to west; those in the Nodaway bed rrom north to south. Compare 
also Plate I. The first line follo11 !ng each mine number is the analysif< 
"as received"; the next line represents the analysis "bone dry." 
TABLE I-CO:\IPOSITlON OF JO\\'.\ COALS TABULATED BY BEDS 
Fixed tinit 
Xo. ~loisture Ash Volatile Carbon B. T.l' Sulfur Coal 
Lolcl'l' Cherokee Bells 
16 20.98 8.5 33,g 36.7 9,430 4.0 
10.8 42.8 46.4 11,950 5.1 13,990 
17 19.72 !1.3 36.3 34.7 9,740 4.8 
11.6 45.2 43.2 12,130 6.0 14,430 
13 14.97 10.3 36.9 37.8 10,450 3.5 
12.1 43.4 44.5 12,300 4.1 14,550 
14 15.11 12.5 36.9 35.5 10,050 4.1 
14.7 43.5 41.8 11,840 4.8 14.530 
12 16.94 12.3 33.9 36.9 9,920 3.1 
14.8 40.8 44.4 11,940 3.7 14,560 
15 16.24 14.0 34.5 35.3 9,690 3.8 
16.7 41.2 42.1 11,560 4.6 14,550 
11 13.64 14.6 36$ 35.0 10,050 5.2 
16.9 42.6 40.5 11,630 6.0 14,850 
7 H.25 12.7 :H.7 38.3 l0,450 3.9 
14.8 40.5 44.7 12,200 4.6 14,950 
8 13.74 6.5 39.5 40.3 11,450 3.7 
7.5 45.8 46.7 13,260 4.3 14.830 
5 14.24 13.0 36.3 36 5 10.220 5.2 
15.2 42.:! 12.5 11.910 6.1 14,760 
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'I' ABLE I-cO:\IPOSITIOX OF IOWA COALS TABULATED BY BEDS TABLE I-COMPOSITION OF IOWA COALS TABULATED BY BEDS 
-Continued 
-Continued 
Fixed Unit 
Fixed Unit. No. Moisture Asll Vol:.ttile Carbon B.T. t!. SuiCur Coal 
No. Moistnre Asb Volatile Carbon B.T.U. Sulfur Coal Lo!ce1· Cllerokee Becls 
Nodaway Bed 6 16.78 15.5 33.0 34.7 9,660 3.8 
18.6 39.7 41.7 11,600 4.6 14,970 34 21.1 9.9 32.9 36.1 9,280 3.5 
12.5 41.6 45.9 11,760 4.5 14,000 9 13.17 14.6 35.4 36.8 10,210 6.3 
12.3 33.0 34.1 9,270 3.1 11,750 7.3 15,100 35 20.6 16.8 40.8 42.4 
15.5 41.6 42.9 11,680 3.9 14,390 4 13.89 16.9 34.3 34.9 9,040 5.6 
33 20.2 13.3 33.6 32.9 9,080 5.5 19.6 39.8 40.6 10,500 6.5 13,950 
16.7 42.0 41.3 11,380 7.0 14,570 2 16.82 14.5 35.0 33.7 9,190 5.8 
32 18.4 13.7 35.3 32.6 9,440 3.4 17.4 42.1 40.5 11,050 7.0 14,290 
3 15.99 9.2 37.1 37.7 10,530 5.0 16.7 43.2 ~0.1 11,660 4.2 14,600 
11.0 44.2 44.9 12.550 5.9 14,730 
1 16.05 ~.7 37.3 37.9 10,820 6.3 
10.4 44.5 45.4 12,900 6.3 15,110 
10 14.6 10.6 39.1 35.7 10.830 4.8 
12.4 45.8 41.8 12,620 5.6 15,110 
iiO 18.65 9.2 31.9 40.2 10,030 2.6 
11.3 39.1 49.6 12.330 3.2 14,330 
29 18.52 10.4 32.6 38.5 10,000 2.6 
12.8 39.9 47.3 12,260 3.1 14,510 
28 19.89 12.8 32.7 34.6 9,460 2.0 
15.9 40.6 43.5 11,810 2.5 14,510 
27 15.88 14.0 33.6 36.5 9,950 5.3 
16.6 39.9 43.5 11,810 6.3 15,020 
21 17.12 9.4 34.9 38.6 10,490 3.5 
11.3 42.1 46.6 12,650 4.2 14,800 
2C 14.80 9.8 35.0 40.4 10,700 2.1 
11.5 41.1 47.4 12,550 2.5 14,550 
36 18.1 10.0 33.5 38.4 10,610 2.0 
12.2 40.9 46.9 12,960 2.4 15,140 
Mystic Bed 
19 18.09 6.5 35.7 39.7 10,430 2.7 
7.9 43.6 48.5 12,730 3.3 14,210 
2:, 14.94 9.7 36.3 39.1 10,750 3.4 
11.5 42.6 45.9 12,630 4.0 14,790 
24 13.42 10.3 35.6 40.7 10,490 4.9 
11.9 41.2 46.9 12,120 5.6 14,430 
22 17.62 11.0 36.7 34.7 9,880 4.5 
13.3 44.6 42.1 11.990 5.5 14,520 
18 18'.14 8.6 33.9 39.4 10,050 3.7 
10.5 41.4 48.1 12,270 4.5 14,270 
23 15.32 12.2 34.6 37.9 9,960 3.9 
14.4 40.9 44.7 11,750 4.7 14,360 
:!1 15.61 11.0 35.2 38.2 9,800 3.3 
13.0 41.7 45.3 11,620 4.0 13,870 
2C 16.76 8.3 34.1 40.8 10,350 3.9 
9.9 40.7 49.4 12,420 4-.7 14,330 
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CHEMICAL AND THERMAL VALUES OF lOW A COALS 
II. L. OLIX, R. c. Kl'\~E .\XD X II. II,\LE 
In Volume 19 ot the Iowa GeologiMl Survey Hixson reported tbe results 
of proximate analyses of sixteen coal samples collected at mines located in 
ten of the principal co:1l producing counties or the state. This report was 
followed in 1914 by a paper in which the previous figures were repub· 
lished but amplified by additional data on ultimate analyses of the same 
samples, together with tables showing the compositions of the ash. 
In the space of twenty years since these coal samples were collected 
many changes have taken plac.e In the coal mining industry of the state. 
:\Iany of the mines that were the leading producers in 1909 have long 
since passed their peak of production o1· have been abandoned altogether. 
In any case it seemed wise to make a new survey of Iowa's coal to bring 
this information up to date not only with respect to the location of 
leading production centers, but also with respect to quality. The direct 
incentive for undertaking such a study was the initiation of a compre· 
hensive program of Iowa coal research by the Department of Chemical 
Engineering at the University which required In Pl'el>aration, accurate 
analytical data on present supplies. 
The tables given In this bulleUn are based upon the analyses of 
samples collected under the direct supervision of the Assistant State 
Geologist, Dr. James H. Lees. The method he used in taking race samples 
is fully described in Iowa Geologlcul Survey 24, 692 (1914) and in his 
contribution to this report, and those specially interested in its details 
are referred to those sources or Information. In brief it involves the 
cutting of the race or the seam In such a way as to insure the inclusion 
or the varying components or the seam in their true proportions with 
respect to the entire face, and thus It arfords the means for collecting a 
sample that most nearly approaches the average composition of the out· 
put of the mine as a whole. :\loreover, a sample secured in this way and 
immediately sealed In an airtight container provides the analyst with 
material for determining the natural moisture content of the coal in 
place. This value, while not of great significance commercially because 
oi immediate drying losses thc1t take place aCter the coal is exposed to 
the air, has great scientific importance In its bearing on coal classifica-
tion. Thus Campbell of the U. S. Geological Survey proposes a system 
for ranking coals based solely on the percentage of this Initial moisture. 
l\lc tho<ls o( Anulysis 
Laboratory methods and apparatus employed were in all cases those 
adopted by the American Society for Testing J\laterials and described in 
the Proceedings for 1!124 under the serial number D-22-24, and in U. S. 
Bureau of Mines Technical Paper 76. These specHlcntions designate as 
official instruments the A. S. T. M. constant temperature coal moisture 
oven, the Fleltlner electric (urnace Cor volatile matter and the oxygen 
bomb calorimeter for thermal values. with all of which the Fuel Labora-
tory of the University Is equipped. 
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